Polo-like kinase 1 (Plk1) is expressed by cutaneous T-cell lymphomas (CTCLs), and its downregulation promotes cell cycle arrest and apoptosis.
Polo-like kinases are serine/threonine kinases crucial for mitosis and DNA integrity. Plk1, the most well studied member of this family, is upregulated in several cancers, as well as in dividing cells with peak expression during G2/M phase. Recently, employing lesional skin from patients with cutaneous T-cell lymphoma (CTCL), we showed that Plk1 was increased mainly in advanced lesions. In this study, employing western blot and quantitative RT-PCR analyses, we demonstrated that Plk1 was overexpressed in multiple CTCL cell lines (HH, Hut78, MyLa, SeAx and SZ4). Further, a genetic knockdown (by short hairpin RNA) or enzyme activity inhibition (via a small molecule inhibitor, GW843682X) was found to result in a decrease in cell growth, viability and proliferation. Plk1 inhibition in CTCL cells also resulted in: (1) increased G(2)/M phase cell cycle arrest, (2) alteration in key mitotic proteins, (3) apoptosis and (4) multiple mitotic errors. Given our findings, clinical trials of Plk1 inhibitors in CTCL may be a promising area for further translational investigation. We speculate that overexpression of Plk1 may prove to be relevant to the progression and prognosis of CTCL through its direct impact on the regulation of tumor cell proliferation and indirect influence on the acquisition of somatic mutations by proliferating tumor cells.